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The purpose of the present review is to give an overview of the association between alcohol intake and the risk of developing cancer.
Two large-scale expert reports; the World Cancer Research Fund (WCRF)/American Institute of Cancer Research (AICR) report from
2007, including its continuous update project, and the International Agency for Research of Cancer (IARC) monograph from 2012 have
extensively reviewed this association in the last decade. We summarize and compare their findings, as well as relate these to the pub-
lic health impact, with a particular focus on region-specific drinking patterns and disease tendencies. Our findings show that alcohol
intake is strongly linked to the risk of developing cancers of the oral cavity, pharynx, larynx, oesophagus, colorectum (in men), and fe-
male breast. The two expert reports diverge on the evidence for an association with liver cancer and colorectal cancer in women,
which the IARC grades as convincing, but the WCRF/AICR as probable. Despite these discrepancies, there does, however, not seem to
be any doubt, that the Population Attributable Fraction of alcohol in relation to cancer is large. As alcohol intake varies largely world-
wide, so does, however, also the Population Attributable Fractions, ranging from 10% in Europe to almost 0% in countries where alco-
hol use is banned. Given the World Health Organization’s prediction, that alcohol intake is increasing, especially in low- and middle-in-
come countries, and steadily high in high-income countries, the need for preventive efforts to curb the number of alcohol-related
cancers seems growing, as well as the need for taking a region- and gender-specific approach in both future campaigns as well as fu-
ture research. The review acknowledges the potential beneficial effects of small doses of alcohol in relation to ischaemic heart disease,
but a discussion of this lies without the scope of the present study.
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INTRODUCTION

exposures and their effect on the risk of cancer overall, but
specifically also in relation to different sub-sites. Furthermore,
for risk-factors with large gender- and region-specific differ-
ences in exposure, it is preferable to build campaigns on data
acquired from the specific group of interest.

One of the main, modifiable dietary risk-factors for cancer is
alcohol. Nearly 2 billion people worldwide consume alcohol

In relation to planning of preventive initiatives against can-
cer, it is important to map the association between modifiable
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regularly, and the average daily consumption has been esti-
mated to 13 g/d approximating one drink [1]. The primary
types of alcohol consumed are beer, wine and spirits—in as-
cending order of alcohol content [2]. Regardless of the form
consumed, the International Agency for Research of Cancer
(IARC) has classified its content, ethanol, in itself, as well as the
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first metabolite produced during metabolization in the human
body; acetaldehyde, as a “group 1 carcinogen’, meaning that it
has attained the highest level of evidence for a carcinogenic
effect in both humans and animals [3].

The mechanisms through which alcohol induces cancer are
several. A detailed review of these are outside the scope of this
review, which will instead focus on the epidemiological asso-
ciation between alcohol and human cancers from observa-
tional, epidemiological studies. Briefly, ethanol has a direct ef-
fect on the cells where conversion to acetaldehyde occurs; this
is primarily the liver cells, where it can induce cirrhosis, but
conversion also occurs in the saliva and the large intestine.
Ethanol promotes production of highly reactive oxygen spe-
cies, which can damage DNA, it can alter DNA methylation,
and has hormonal effects, including increasing the oestradiol
levels, which may affect the risk of breast cancer. Furthermore,
ethanol also facilitates uptake of carcinogens from e.g., tobac-
co smoking in the mouth and throat, thus also increasing the
risk of tobacco-induced cancers. It may also propel already ex-
isting cancers through immunosuppression, and angiogene-
sis, and decrease the effect of chemotherapeutics [4].

The consumption patterns of alcohol vary to a high degree
between the different parts of the world, as shown by the
World Health Organization (WHO)’s Global Information System
on Alcohol and Health, which showed the highest intakes
(12.2 L pure alcohol/year per capita) in the Eastern European
region, and the lowest in the Eastern Mediterranean region
(0.7 L pure alcohol/year per capita) [5] (Figure 1) [6]. The intake
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of alcohol has been suggested to increase with industrializa-
tion and urbanization of a country [2].

This review focuses on the association between alcohol con-
sumption and the risk of those cancers, for which convincing
or probable association exists, according to the IARC mono-
graph no. 100E on alcohol and cancer [1], and the World Can-
cer Research Fund (WCRF)/American Institute of Cancer Re-
search (AICR) second expert report from 2007 [2], including its
continuous updates [7,8]: Oral cavity, pharynx, larynx, oesoph-

Cancer site
Exposure
WCRF/AICR IARC
Convincing ~ Alcoholic  Mouth, pharynx, and larynx ~ Oral cavity
drinks Oesophageus Pharynx
Colorectum (men) Larynx
Breast (premenopausal and ~ Oesophageus
postmenopausal) Colorectum
Breast
Liver
Probable Liver
Colorectum (women)'
Limited -
suggestive

WCRF, World Cancer Research Fund; AICR, American Institute for Cancer
Research; IARC, International Agency for Cancer Research.

'"The WCRF/AICR remarks that the difference in grading of evidence in men
and women is due to the lower number of studies in women, but also that
alcohol seems to assert a stronger effect on colon and colorectal cancer in
men compared to women.
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agus, colorectum, female breast, and liver (Table 1) [1,2,8]. Fol-
lowing a summary and comparison of the findings of these
two reports, we relate this to public health impact, with a par-
ticular focus on region-specific drinking patterns and disease
tendencies.

MATERIALS

The association between alcohol and human cancers have
in the last decade been reviewed extensively by two large,
health organizations.

The IARC continuously publishes monographs, in which
they identify environmental factors, which may increase the
risk of developing cancer. Each report is written by a group of
selected experts within the topic of the monograph, who re-
view the published evidence, evaluate its weight, and classify
the investigated substance as carcinogenic or not, based on
evidence from both animal and human studies. The IARC has
in the recent years evaluated alcohol as a potential carcinogen
in 1988 [9], in 2010 [3] and most recently in a 2012 report;
from which this paper will draw [1].

The WCRF/AICR published an expert report on food, nutri-
tion, physical activity and cancer in 2007. Here, they reviewed
all relevant literature for alcohol (and other dietary factors and
physical activity) and cancer and performed meta-analyses of
existing data, as well as summarized their findings and pub-
lished recommendations based on the evidence [2]. The proj-
ect is now proceeded by a continuous update project, where
the evidence is continuously updated and published on their
webpage, http://www.dietandcancerreport.org/ [10]. Continu-
ous update reports are available for the following cancers in-
cluded in this paper: colorectum and breast cancer [7,8].

Given the existence of these very extensive literature reviews
and meta-analyses in the field of alcohol and cancer, the pres-
ent study will summarize the findings of these two works in the
following paragraphs, and compare their results. Where sound
evidence exists from cohort studies, we will focus on these over
case-control studies. Subsequently, we will comment on the
results and relate them to public health perspectives, focusing
specifically on regional patterns and consequences.

The IARC monograph includes also studies on genetic vari-
ants and their role on the association between alcohol and
cancer. This is a very relevant topic in relation to future public
health initiatives, and may possibly also explain some of the
regional differences seen, however, as the evidence is current-
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ly limited, it is out of the scope of the present paper to include
this angle.

RESULTS AND DISCUSSION

Cancer of the Oral Cavity, Pharynx, and Larynx

Cancers of the mouth, pharynx and larynx are the 7th most
common cancer and cause of cancer death in the world. How-
ever, they show a decreasing tendency. They have a high re-
currence rate, and incidence is approximately three times
higher in men compared to women. The 5-year survival rate is
approximately 50% [2].

The WCRF/AICR identified 5 cohort studies examining the
association between alcohol consumption and the above-
mentioned cancers, when conducting their study in 2007, and
IARC nine studies in 2012. All studies showed an increased
cancer risk for the highest intake-group compared to the low-
est. The WCRF/AICR could meta-analyse two of the studies,
which showed a relative risk per drink/wk of 1.24; 95% confi-
dence interval (Cl), 1.18 to 1.30 [2].

When examining the effect of intensity and duration of alco-
hol intake, it has been suggested that at relatively high intakes
(>60 g/d) the cancer risk is approximately three-fold that of
non-drinkers, but that especially for women, the risk starts in-
creasing already at more moderate intakes. Studies are, howev-
er, hampered by a low number of women in the highest intake-
groups. With regards to effects of alcohol cessation, the time
until normalization of the risk is more than 10 years [1].

Neither the IARC nor the WCRF/AICR suggested different ef-
fects across types of alcohol consumed; e.g., beer, wine, or spir-
its, the IARC did, however, note that the most frequently con-
sumed alcoholic beverage in a population tended to be most
strongly related to cancer of the larynx. Both reports suggested
a synergistic interaction with tobacco smoking [1,2].

Both expert reports judge that the evidence is sufficient to
conclude that consumption of alcoholic beverages is causally
related to the development of cancer in the oral cavity, larynx
and pharynx, and that the risk increases dose-dependently,
with no lower threshold identified [1,2].

Cancer of the Oesophagus

Cancer of the oesophagus is the 8th most common cancer in
the world, and the 6th most common cause of cancer death, as
it is most often fatal. There are two common types of oesopha-
geal cancer, squamous cell carcinoma and adenocarcinoma.
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Overall, the incidence of oesophageal cancer seems steady, but
there has been an increase in adenocarcinomas of the oesoph-
agus in high-income countries. The disease is twice as common
in men as in women [2]. An association with alcohol primarily
seem to exist for squamous cell carcinoma [1].

Cohort studies of alcohol intake and oesophageal cancer
overwhelmingly identify an increased risk in the highest intake-
groups compared to the lowest [1,2]. A meta-analysis of 20
case-control studies found an effect size of 1.04 (95% Cl, 1.03
to 1.05) per drink/wk. The studies presented high heterogene-
ity with regards to magnitude of effect, but not direction [2].
The IARC report did not include a meta-analysis, but remarked
in relation to the magnitude of effect that several recent stud-
ies have consistently found a 3-8 fold increased risk with a high
alcohol intake, but that an effect have also been shown at more
moderate intakes; with a significant 20% increased risk per 10
g alcohol intake/d. Furthermore there seems to be a cumula-
tive lifetime effect; with a higher risk with a longer duration of
drinking, or an earlier age at alcohol debut, but also an effect of
cessation with a decrease in risk beginning after 5 years, and
approaching the risk of non-drinkers after 15 years [1].

Neither the IARC nor the WCRF/AICR suggested different ef-
fects across different types of alcohol consumed, and both ex-
pert reports suggested a synergistic interaction with tobacco
smoking [1,2].

Both expert reports judge that the evidence is sufficient to
conclude that consumption of alcoholic beverages is causally
related to the development of oesophageal cancer, primarily
squamous cell carcinoma, and that the risk increases dose-de-
pendently, with no lower threshold identified [1,2].

Colorectal Cancer

Colorectal cancer is the 3rd most common cancer in the
world, and the 4th most common cause of cancer death, and it
is fatal in approximately half of all cases. The incidence of
colorectal cancer is closely linked to industrialization and ur-
banization and it shows an increasing tendency in middle and
low-income countries. The disease is somewhat more common
in men than in women [2].

The WCRF/AICR report identified 24 cohort studies investi-
gating the association between alcoholic drinks and 13 on eth-
anol and colorectal cancer, with the vast majority showing an
increased risk for the highest intake-groups [2]. In the continu-
ous update report from 2011, a further 15 cohort studies were
identified. All papers investigating alcohol as ethanol found an
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increased risk of colorectal cancer with intake. A meta-analysis
of all papers included in the continuous update project found a
10% increased risk of colorectal and rectal cancer and an 8%
increased risk of colon cancer per 10 g ethanol/d, which is a
slight increase in risk compared to the numbers from the 2007
report. They also found a stronger effect for men than women
with the gender-specific increased risks being 11% for men
and 7% for women [8]. They ascribe this gender-difference ei-
ther to the fact that men exhibit a larger spectrum of alcohol
intake; allowing easier identification of an association, or that
there may be hormone-related differences in alcohol metabo-
lism or susceptibility, which affect the risk [2].

The IARC investigated studies published after 2010 with the
majority of studies showing an increased risk among high vs.
low-drinkers and an effect for both colon and rectal cancer
separately. They note that some studies find a weaker associa-
tion for women, but in contrast to the WCRF/AICR report, they
conclude that the association overall seems similar for men and
women [1].

They further comment on the dose-response relationship by
citing studies finding an effect only above 20 g/d or more of in-
take, whereas other studies find an effect at a smaller magni-
tude of intake, such as 1 drink (10 g) per day. They also state
that there seems to be no strong association between lifetime
exposure to alcohol, frequency of drinking, and age at starting
to drink [1].

Both expert reports conclude that there does not seem to be
a difference in effect with type of alcohol consumed [1,2].

Both expert reports judge that the evidence is sufficient to
conclude that consumption of alcoholic beverages is causally
related to the development of colorectal cancer, and that the
risk increases dose-dependently. The WCRF/AICR however
graduates the judgment saying that it is convincing for men,
but probable only for women [1,2].

Female Breast Cancer
Breast cancer is the most common cancer and the most

common cause of cancer death in women, worldwide, despite
being fatal in only under half of all cases. The incidence of
breast cancer is, as colorectal cancer, closely linked to industri-
alization and urbanization. It is thus increasing rapidly in mid-
dle and low-income countries. Breast cancer is a hormone-re-
lated cancer, and the risk-factors have been found to differ be-
tween breast cancers diagnosed in premenopausal and post-
menopausal women [2]. The evidence for an effect of alcohol
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will thus be commented on separately for these two groups,
when menopausal-specific evidence exists.

The WCRF/AICR second expert report identified 11 cohort
studies examining an association between alcoholic drinks
and breast cancer in 2007 [2]. The 2010 continuous update
project further found 13 cohort studies on alcoholic drinks
and 11 on ethanol intake. A meta-analysis of all studies in the
continuous update project showed an 8% increased risk of
breast cancer per 10 g ethanol/d [7]. They did not specify on
premenopausal and postmenopausal breast cancer, but this
was done in the second expert report, where a meta-analysis
of the menopausal-specific studies showed a magnitude of ef-
fect of 1.09 (95% Cl, 1.01 to 1.17) per 10 g ethanol/d for pre-
menopausal women and 1.08 (95% Cl, 1.05 to 1.10) per 10 g
ethanol/d among postmenopausal women [2]. The 2010 re-
port, however, included a meta-analysis on the association be-
tween alcohol and hormone-receptor defined breast cancers,
and found that the risk of estrogen receptor positive (ER+)
breast cancer increased with 12%, estrogen receptor negative
(ER-) with 7%, estrogen and progesterone receptor positive
(PR+) breast cancer with 11% and ER+/progesterone receptor
negative (PR-) with 15% per 10 g ethanol/d. In contrast, there
was no effect on breast cancers which were both estrogen and
progesterone receptor negative [7].

The IARC monograph report on 13 studies published after
2010, of which 8 showed a significant, direct association and
five found no significant association [1]. There is limited evi-
dence for an effect of frequency of drinking, age at starting al-
cohol consumption or cumulative lifetime intake of alcohol,
and there seems to be no difference in effect with type of al-
cohol consumed [1].

The IARC monograph also evaluated the association be-
tween alcohol intake and hormone-receptor specific breast
cancer, which has been examined in six cohorts: four found a
similar association between ER+ and ER- tumours. In contrast,
two studies found positive associations for ER+ and PR+ tu-
mours, but no association with ER-/PR- tumours, which paral-
lels the findings of the WCRF/AICR. There is limited informa-
tion on the association with triple-negative breast cancers de-
fined by including also human epidermal growth factor recep-
tor 2-status, as these are rather recently available data [1].

Whereas WCRF/AICR judges that there is evidence that folate
status modifies the association between alcohol and breast
cancer, so that increased folate intake partially mitigates the
risk induced with a high alcohol intake [2], the IARC report
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judges, based on studies published after 2007, that the effect
of alcohol on breast cancer does not vary with folate intake [1].
Both expert reports judge that the evidence is sufficient to
conclude that consumption of alcoholic beverages is causally
related to the development of breast cancer, both premeno-
pausally and postmenopausally, and that the risk increases
dose-dependently with no lower threshold identified [1,2].

Liver Cancer

Liver cancer is the 6th most common cancer in the world,
but the third most common cause of cancer death, as it is al-
most always fatal. It is much more common in middle and
low-income countries compared to high-income countries,
with almost half of all cases occurring in China [2].

The WCRF/AICR expert report identified 15 cohort studies
examining the association between total alcoholic drinks and
liver cancer; of these, 11 found an increased risk for the high-
est vs. the lowest intake group. Similarly, they identified 14 co-
hort studies examining the effect of alcohol as ethanol, of
which 10 showed an increased risk among high vs. low drink-
ers, and a meta-analysis of these studies suggested a relative
risk of 1.10 (95% Cl, 1.02 to 1.17) per 10 g ethanol/day, with no
heterogeneity [2].

The association between alcohol and liver cancer should be
assessed with caution, though, as a number of studies are
conducted in high-risk groups, such as participants who al-
ready have cirrhosis or other liver diseases. These are often re-
lated to a high alcohol intake, but predates a liver cancer, and
thus often leads to cessation or a marked reduction in alcohol
intake many years before the occurrence of a liver cancer, thus
confounding the association between alcohol and liver cancer
[1,2]. It has repeatedly been found that most alcohol-related
liver cancers develop following cirrhosis, making quantifica-
tion of the risk and assessment of a threshold level difficult
[11]. Both expert reports also commented, that the main risk
factor for liver cancer is infection with hepatitis B or C, but that
an association between alcohol and liver cancer has been
shown both among people infected with hepatitis-virus as
well as those not infected [1,2].

Both expert reports judges that the evidence is sufficient to
conclude that consumption of alcoholic beverages is a cause
of liver cirrhosis, which predisposes to liver cancer [1,2]. The
WCRF/AICR judges that consumption of alcoholic beverages is
probably causally related to the development of liver cancer
[2], whereas the IARC concludes that it is causally related to
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liver cancer [1]. The WCRF/AICR further remarks that the risk
increases dose-dependently, and that no lower threshold of
effect has been identified [2].

Comments on the Evidence in Relation to Public
Health in a Global Perspective

In general, the strength of evidence for an association be-
tween alcohol and cancer risk found in the two expert reports
has been strengthened compared to the previous versions
[1,2,9]. Furthermore, the WCRF/AICR has been updated with a
statement that no safe intake below a specific threshold exists,
and that it is important to be aware that alcohol is liable to be
addictive [2]. From a public health perspective, there is thus
ample evidence to suggest, that the worldwide burden of can-
cer incidence and mortality could be brought down by decreas-
ing alcohol consumption. Alcohol is the dietary item with the
strongest and most consistent evidence for a carcinogenic ef-
fect, and its effect on global health has grown over the last de-
cades: It was the third leading cause of global disease burden
in 2010; compared to only the sixth in 1990 [12]. When consid-
ering region-specific numbers, alcohol was the leading risk-fac-
tor for disease in Eastern Europe, most of Latin America, and
southern sub-Saharan Africa in 2010 [12]. Furthermore, more
than 25% of the world's alcohol consumption seems to be un-
recorded [13], most likely making the numbers presented in
this paper understatements of the true role of alcohol in cancer.

Moderate alcohol consumption is, however, inversely relat-
ed to ischaemic heart disease [14]. It is difficult to balance the
number of deaths prevented and caused by alcohol, as this
depends on the burden of cardiovascular disease vs. cancer,
the age-distribution, and the drinking pattern of the popula-
tion examined. The estimates will therefore vary greatly be-
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tween regions. Worldwide, however, it has been estimated
that the numbers of heart diseases prevented vs. caused by al-
cohol results in an excess of 268 000 deaths [15].

The global burden of alcohol amounts to 3.8% of all deaths
(6.3% for men and 1.1% for women) [13]. For several disease
categories, the effect is stronger on mortality, compared to
morbidity [14]. The proportion of cancers attributable to alco-
hol worldwide is 3.6% [16], and the proportion of cancer
deaths is 3.5% to 5% [16,17]. However, this covers a substan-
tial geographical variation: In Europe, the burden of cancer in-
cidence attributable to alcohol intake has been estimated to
10% (95% Cl, 7 to 13), with large variation between the sub-
sites; the largest effect being on upper aerodigestive tract
cancers [18]. In low-and middle-income countries, the cancer
incidence attributable to alcohol is lower; e.g., a recent study
from South Korea found a Population Attributable Fraction of
3% of incident cancers among men and 0.5% among women
[19]. Figure 2 presents the Population Attributable Fraction for
Korean men and women, including the number of cancer sub-
sites ascribed to alcohol-intake [19]. The discrepancy between
the relatively low population attributable fraction here, and
the high consumption of alcohol in South Korea in 2010 as as-
sessed by the WHO (Figure 1) [6], could be explained by a la-
tency time before the effects of alcohol can be seen on cancer
incidence; the proportion of teetotallers in the Korean popula-
tion has been steadily declining over the last decades, sugges-
tion that the population attributable fraction may go up in the
coming years [19].

Regardless of country, there is a large variation in the mag-
nitude and type of alcohol-related cancers between men and
women. The estimated 3.6% of cancers attributable to alcohol
worldwide is unevenly split with 5.2% for men and 1.7% for

Figure 2. Population Attributable Fraction of cancers due to alcohol in Korea, 2009, by sub-site. (A) Men and (B) women. (a) Pro-
portion of cancer incident cases attriutable to alcohol consumption; (b) number of cancer incident cases attributable to alcohol

consumption by cancer sites [19].

6
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Brazil China Germany India Japan
Men 93(9) 2180 (18) 83(9) 325(7) 164 (11)
Women 51 (5) 403 (5) 63 (8) 19(0) 60 (6)

Data are alcohol-attributable fraction (%).
Numbers are rounded to the nearest thousand.

Zero indicates fewer than 500 alcohol-attributable disability-adjusted life years.

women [16], reflecting the gender-specific consumption-pat-
tern with a higher alcohol consumption and more heavy
drinking occasions for men compared to women, both in
high- and low-income countries [13,20]. This is exemplified by
the alcohol-attributable burden of cancer in 10 of the world’s
most populous countries as shown in Table 2 [13]. For all coun-
tries, the burden of cancer is larger among men compared to
women. However, the difference varies greatly; being very
small in Germany (9% vs. 8%), whereas in India it is 0% for
women compared to 7% for men; and in Thailand it is four-
fold among men compared to women. The primary alcohol-
related cancer in women is breast cancer, whereas for men it is
cancer of the oral cavity, pharynx, and oesophagus [16].

It seems that the importance of alcohol as a human carcino-
gen is generally underestimated at the public level; according
to the WHO, the consumption is steadily high in the European
and American region, with 20% of all countries showing an in-
creasing tendency. The African countries show a more mixed
tendency, but there is a worrying trend of an increasing con-
sumption in several low- and middle-income countries in
South-East Asia and the Pacific Region, most likely as a result
of the economic development [13,21]. If the current increase
in drinking patterns in low- and middle-income countries con-
tinues, this translates to a 3.6% increase in total cancer inci-
dence [22]. Also in the changing drinking patterns of the low-
and middle-income countries, a gender-specific effect is seen,
with the increase primarily carried by men, suggesting that
the future cancer burden of these countries will see a consid-
erable increase in upper aerodigestive tract and colorectal
cancers, rather than breast cancer [22]. Furthermore, several
studies have shown that people with the lowest income or ed-
ucation are often those with the highest alcohol intake; thus
contributing further to the social inequality in the burden of
cancer [23-25].

The tendency of increasing intake in the Asia/Pacific region
is in contrast to the fact that most cohort studies on alcohol
intake and the cancers included in this review have been con-
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Nigeria Russia i;:l:: Thailand USA
85(15) 143 (9) 34(13) 100 (22) 168 (7)
57 (8) 109 (7) 13 (5) 22 (5) 122 (5)

ducted in the USA, Western Europe and Japan [1]. More re-
search in developing countries is required in order to tailor
public health initiatives and legislation to the specific patterns
of alcohol consumption and cancer incidence of these regions.
The burden of cancer is shifting to become a disease of the
low-and middle-income countries also, due to the epidemio-
logical transition with a move from infectious to lifestyle-relat-
ed diseases, brought on by industrialization, an increasing
standard of living, adoption of a ‘western’ lifestyle, and an in-
crease in life expectancy [22]. In 2012, an estimated 57% of all
new cancers and 65% of all cancer deaths occurred in less de-
veloped countries [26]. This is an increasing proportion since
2008 [27]. At the same time, many of the developing countries
have health-care systems incapable of handling the increasing
pressure of lifestyle-related diseases. Together with the fact
that the advances in cancer treatment has not been as promis-
ing as the advances in treatment of other chronic diseases,
this underscores the need for preventive initiatives against the
main causes of cancer [17]. The types of public health initia-
tives required are beyond the scope of the present study, but
we refer to [28,29] for a discussion of the policy implications in
a global perspective.

The WCRF/AICR expert report included a specific public
health recommendation. “Limit alcoholic drinks’, with the pub-
lic health goal to reduce the proportion of the population
drinking more than the recommended limits by one third ev-
ery 10 years. They acknowledge the fact that evidence from
cardiovascular epidemiology has found reduction on the risk
of coronary heart disease with a modest consumption of alco-
hol, and thus the public health recommendation is aimed at
those consuming above the recommended intakes, rather
than those with a modest consumption (Figure 3) [2]. It has
been shown, that a substantial proportion of cancer cases are
attributable to alcohol consumption above the recommended
intakes, rather than a moderate intake [18]. A worrying ten-
dency from a public health perspective is the increasing ten-
dency towards binge-drinking (consumption of 5+ drinks on
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Recommendation 6

Alcoholic drinks

Limit alcoholic drinks'

Public health goal

Proportion of the population drinking
more than the recommended limits to be
reduced by one third every 10 years'?

Personal recommendation

If alcoholic drinks are consumed,
limit consumption to no more than two drinks a day
for men and one drink a day for women'?

"This recommendation takes into account that there is a likely protective
effect for coronary heart disease.

“Children and pregnant women not to consume alcoholic drinks.

*One ‘drink’ contains about 10-15 grams of ethanol.

the same occasion) in many countries, especially among the
younger population [23,30,31], which is in direct disregard
with the recommendations of keeping intake below the rec-
ommended limits—in many countries approximately 1 drink
per day for women and 2 for men. The alcohol drinking pat-
tern thus also needs attention in future studies [14] and public
health campaigns, to make the public aware of the harmful ef-
fects of binge-drinking.

CONCLUSION

In conclusion there is strong and consistent evidence for an
association between alcohol consumption and cancers of the
oral cavity, pharynx, larynx, oesophagus, colorectum (in men),
and breast in both expert reports. Furthermore, the IARC re-
port claims also strong evidence for an association with
colorectal cancer in women and liver cancer, whereas the
WCRF/AICR grades this evidence as probable. Regardless of
these minor discrepancies, public health initiatives and legisla-
tion addressing alcohol intake seems necessary to prevent
cancer incidence and mortality worldwide, as alcohol contrib-
utes to approximately 3.6% of cancer incidence and 3.5% to
5% of cancer mortality. However, there is a very large variation
in the Population Attributable Fraction of cancers caused by
alcohol worldwide. Epidemiological studies focusing specifi-
cally on low and middle-income countries are required, as the
evidence from these countries is limited compared to studies
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in high-income countries, and as there seems to be an increas-
ing trend in alcohol intake here. The present review acknowl-
edges the potential beneficial effects of small doses of alcohol
in relation to ischaemic heart disease, but a discussion of this
lies without the scope of the study.

ACKNOWLEDGEMENTS

The present study was supported by a grant (no. 521-2011-
2955) from the Swedish Research Council.

CONFLICT OF INTEREST

The authors have no conflicts of interest with the material
presented in this paper.

REFERENCES

1. International Agency for Research on Cancer. A review of hu-
man carcinogens. Part E: personal habits and indoor combus-
tions. Lyon: International Agency for Research on Cancer;
2012, p. 1-575.

2. World Cancer Research Fund; American Institute for Cancer
Research. Food, nutrition, physical activity, and the preven-
tion of cancer: a global perspective [cited 2015 Jan 5]. Avail-
able from: http://www.dietandcancerreport.org/cancer_re-
source_center/downloads/Second_Expert_Report_full.pdf.

3. International Agency for Research on Cancer. Alcohol con-
sumption and ethyl carbamate. Lyon: International Agency
for Research on Cancer; 2010, p. 1-517.

4. Seitz HK, Stickel F. Molecular mechanisms of alcohol-mediated
carcinogenesis. Nat Rev Cancer 2007;7(8):599-612.

5. World Health Organization. Global information system on al-
cohol and health; 2014 [cited 2014 Nov 25]. Available from:
http://www.who.int/gho/alcohol/en/.

6. World Health Organization. Total alcohol per capita (15+ year)
consumption, in litres of pure alcohol, 2010 [cited 2014 Nov
25]. Available from: http://gamapserver.who.int/mapLibrary/
Files/Maps/Global_consumption_percapita_2010.png.

7. World Cancer Research Fund; American Institute for Cancer
Research. Breast cancer 2010 report: food, nutrition, physical
activity, and the prevention of breast cancer; 2010 [cited 2015
Jan 11]. Available from: http://www.dietandcancerreport.org/
cup/current_progress/breast_cancer.php.

8. World Cancer Research Fund; American Institute for Cancer Re-



10.

11.

12.

13.

14.

15.

16.

17.

18.

Journal of
Preventive Medicine
Public Health

search. Continuous update project: food, nutrition, physical ac-
tivity, and the prevention of breast cancer; 2011 [cited 2015 Jan
11]. Available from: http://www.dietandcancerreport.org/cup/.
. International Agency for Research on Cancer. Alcohol drinking.
Lyon: International Agency for Research on Cancer; 1988, p. 1-416.
World Cancer Research Fund; American Institute for Cancer
Research. WCRF/AIRC continuous update project 2014 [cited
2014 Nov 23]. Available from: http://www.dietandcancerre-
port.org/cup/index.php.
BagnardiV, Blangiardo M, La Vecchia C, Corrao G. A meta-analy-
sis of alcohol drinking and cancer risk. Br J Cancer 2001;85(11):
1700-1705.
Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani
H, et al. A comparative risk assessment of burden of disease
and injury attributable to 67 risk factors and risk factor clus-
ters in 21 regions, 1990-2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2012;380(9859):
2224-2260.
Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teer-
awattananon Y, Patra J. Global burden of disease and injury
and economic cost attributable to alcohol use and alcohol-
use disorders. Lancet 2009;373(9682):2223-2233.
Rehm J, Baliunas D, Borges GL, Graham K, Irving H, Kehoe T, et
al. The relation between different dimensions of alcohol con-
sumption and burden of disease: an overview. Addiction
2010;105(5):817-843.
Rehm J, Room R, Monteiro M, Gmel G, Graham K, Rehn N, et
al. Alcohol as arisk factor for global burden of disease. Eur Ad-
dict Res 2003;9(4):157-164.
Boffetta P, Hashibe M, La Vecchia C, Zatonski W, Rehm J. The
burden of cancer attributable to alcohol drinking. Int J Cancer
2006;119(4):884-887.
Danaei G, Vander Hoorn S, Lopez AD, Murray CJ, Ezzati M;
Comparative Risk Assessment collaborating group (Cancers).
Causes of cancer in the world: comparative risk assessment of
nine behavioural and environmental risk factors. Lancet
2005;366(9499):1784-1793.
Schutze M, Boeing H, Pischon T, Rehm J, Kehoe T, Gmel G, et
al. Alcohol attributable burden of incidence of cancer in eight
European countries based on results from prospective cohort
study. BMJ 2011;342:d1584.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Alcohol and Cancer

Park S, Shin HR, Lee B, Shin A, Jung KW, Lee DH, et al. Attribut-
able fraction of alcohol consumption on cancer using popula-
tion-based nationwide cancer incidence and mortality data in
the Republic of Korea. BMC Cancer 2014;14:420.

World Health Organization. Global health atlas; 2014 [cited
2014 Nov 25]. Available from: http://apps.who.int/globalat-
las/default.asp.

. World Health Organization. WHO Expert Committee on Prob-

lems Related to Alcohol Consumption. Geneva: World Health
Organization; 2007, p. 1-57.

McCormack VA, Boffetta P. Today’s lifestyles, tomorrow’s can-
cers: trends in lifestyle risk factors for cancer in low- and mid-
dle-income countries. Ann Oncol 2011;22(11):2349-2357.
Kuntsche E, Rehm J, Gmel G. Characteristics of binge drinkers
in Europe. Soc Sci Med 2004;59(1):113-127.

Kim JH, Lee S, Chow J, Lau J, Tsang A, Choi J, et al. Prevalence
and the factors associated with binge drinking, alcohol abuse,
and alcohol dependence: a population-based study of Chinese
adults in Hong Kong. Alcohol Alcohol 2008;43(3):360-370.
Moller H, Tonnesen H. Alcohol drinking, social class and can-
cer. IARC Sci Publ 1997;(138):251-263.

International Agency for Research on Cancer. GLOBOCAN
2012: estimated incidence, mortality and prevalence world-
wide in 2012 [cited 2014 Nov 25]. Available from: http://glob-
ocan.iarc.fr/Pages/fact_sheets_cancer.aspx.

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Esti-
mates of worldwide burden of cancer in 2008: GLOBOCAN
2008. Int J Cancer 2010;127(12):2893-2917.

Anderson P, Chisholm D, Fuhr DC. Effectiveness and cost-ef-
fectiveness of policies and programmes to reduce the harm
caused by alcohol. Lancet 2009;373(9682):2234-2246.
Casswell S, Thamarangsi T. Reducing harm from alcohol: call
to action. Lancet 2009;373(9682):2247-2257.
Assanangkornchai S, Mukthong A, Intanont T. Prevalence and
patterns of alcohol consumption and health-risk behaviors
among high school students in Thailand. Alcohol Clin Exp Res
2009;33(12):2037-2046.

Miller JW, Naimi TS, Brewer RD, Jones SE. Binge drinking and
associated health risk behaviors among high school students.
Pediatrics 2007;119(1):76-85.



